29. Turlings, T. C. J., Tumlinson, J. H., Lewis, W. J.: Science 250, 1251 Science 250, -1253 Science 250, (1990 Factors influencing reproduction of the parasitic mite Varroa jacobsoni have become a central theme of honey bee pathology. In large parts of the world the mite has made it impossible for colonies of the honey bee Apis mellifera to survive if no measures of treatment are applied [1] . Originally a parasite of the Eastern honey bee A. cerana, the mite was detected in colonies of A. mellifera only less than 4 decades ago [2] . A. cerana colonies are not damaged by V. jacobsoni because several factors prevent the build-up of a large mite population [3] . The most important factor is that in colonies of A. cerana the parasite, which can reproduce only in capped brood cells, reproduces exclusively in drone brood cells while in colonies of A. mellifera it reproduces in worker brood cells as well [4] . In cold, temperate, and Mediterranean climates the mite population grows exponentially until the colony collapses, due mainly to a high percentage of bees damaged by V. jacobsoni during their pupal development [5] . Since warmer climates enable honey bee colonies to produce a higher number of brood cycles per year than cold climates, the population growth of the parasite is higher in Mediterranean climates than in cold and temperate climates [6] . As a rule of thumb, the mite population grows the faster the warmer the climate is. Surprisingly, however, population growth of V. jacobsoni is reported to be low in tropical climates [7] . Temperature in brood cells has a significant impact on the proportion of female offspring that reach adulthood within the brood cell and emerge together with the young bee [8] , but even in tropical climates brood nest temperature does not exceed the temperature levels found in honey bee brood nests in colder climates [9] . Temperature within the brood nest can thus not explain low reproduction of V. jacobsoni in tropical climates. Tropical climates are often characterized by high humidity. We therefore examined the impact of high levels of relative humidity (RH) upon reproduction of the parasite in worker brood cells. The experiments were conducted during May and June. Bee colonies were large sized with five to ten combs of open and sealed brood. Honey bee (A. mellifera) worker brood cells were infested with a single V. jacobsoni female within 5 h after capping. The mites were collected from adult honey bees. V. jacobsoni females mate within the brood cell with their brother or the male offspring of another mite reproducing within the same brood cell immediately after reaching the adult stage [10] . Therefore female mites are generally able to produce offspring after leaving the brood cell. The moment of capping was determined by marking almost capped brood cells on an overlaying transparent sheet and checking them at 1-h intervals until they were capped. The brood combs containing the infested cells were subsequently kept in an incubator at 348C. The humidity within the incubator was kept either between 59% and 68% RH or between 79% and 85% RH. Previous studies found reproduction of V. jacobsoni to be higher at a humidity of 70% RH than at 40% RH [11] . Conditions for the test groups kept at 59-68% RH was thus close to optimum. We found within a range of 318-358C no clear impact of temperature upon the percentage of reproducing mites [12] . Some 240-250 h after capping the brood cells were opened and the presence of mite offspring was scored. In three test series with a total of 174 brood cells kept at 59-68% RH on average 53% of the mites produced offspring (first series: 52%, n = 33; second series: 50%, n = 18; third series: 54%, n = 123). In three test series with a total of 127 brood cells kept at 79-85% RH on average only 2% (first series: 6%, n = 17; second series: 0%, n = 83; third series: 4%, n = 27) of the mites produced offspring. The difference in percentage of reproducing mites was highly significant (2 × 2 contingency table, P<0.0001). V. jacobsoni females obviously react very sensitively to high RH and almost never reproduce at levels above 80% RH. Temperature within the honey bee brood nest ranges from 318 to 368C [13] . RH decreases with increasing temperature. Since ambient temperature in cold and temperate climates is generally clearly below brood nest temperature, RH within the brood nest is comparably low even when ambient RH is high. RH in the brood nest of A. mellifera colonies is usually about 40% [14] , and most likely levels above 70% hardly occur in temperate and cold climates even under extreme conditions [15] . In Mediterranean climates during summer temperatures close to brood nest temperature are frequent, but RH is usually low. Only in tropical climates are both temperature and RH frequently high. The question is whether and how honey bees can reduce RH under high ambient temperature conditions. Honey bees can increase temperature within the brood nest by generating heat with their wing muscles or decrease temperature by simultaneously evaporating water and creating currents of air [16] while evaporation without air circulation enables them to increase RH within the brood nest. If, for example, during nectar flow RH increases within the colony, the bees raise the temperature within the colony and produce currents of air to transport humid air outside the hive entrance. High ambient temperatures combined with high RH do not allow honey bees to control conditions significantly and the bees partially evacuate the nest, clustering at the nest entrance [17] . Under tropical conditions RH values within the brood nest are therefore most likely frequently equal to ambient RH. The results from our laboratory study provide thus information concerning conditions for reproduction of V. jacobsoni in honey bee colonies in tropical climates. The present data provide a simple explanation for the fact that often in tropical climates population growth of V. jacobsoni is unexpectedly low. The significant impact of differences in relative humidity of only 9-25% upon reproduction and therewith on population growth of a parasite demonstrates another probable effect of environmental factors upon parasite virulence.
